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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a semiconductor device that improves on- 
current characteristics, and at the same time 
compresses variations even when a TFT is formed by a 
semiconductor film where an amorphous semiconductor 
film is polycrystallized. 

SOLUTION: A semiconductor film 100 consisting of an 
amorphous silicon film is formed by a low-temperature 
process on a substrate 50 made of glass or the like, 
laser annealing is made, and the semiconductor film 100 
is polycrystallized (crystallization process). Then, the 
substrate 50 is loaded into a heat treatment oven, the 
semiconductor film 100 is subjected to heat treatment in 
a high-temperature atmosphere of 400°C-600°C (heat 

treatment process), and dangling bond that remains on the semiconductor film 100 is 
eliminated. Then, the semiconductor film 100 is used as an active layer for forming a TFT 
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b imiLtz^fztii. «a^kJS^iiU:Lh. iStoJt i: L 2:4 0 0X:tLb6*o5 0 OX:5feSltc^L3tJ®^W±, 

J> 0 . * Jt. ^H^B^tg^^T t ^>'3^ ^ fmL»J!HIStcfcV^T|aj!PKajg5r 5 0 0 X:&±Ao 

mm-hum'>x\.^^j:\.\ e o oxi^mizm^ttzm^ui. 9m^^ i i^J. 

[0009] i^Lte^i^m^izi^i^x. ^f^mmmii. uj^smwmb-rt^ibmt u\ § ^izttz. 

v:i:*iT#. 3&*o. -?-<^tfii>-:>^^ffiffi-rsc:to-cg= [0015] ::oj:o:5rftf!Pi^m4. uraBffejaaxs 

[0010] Tt>J:tXPM<7)TFT2:mi-*J^t??ft^WT*S, 

[ims^jB^-r^^^ftco^gi ncTiX 0 ^rffftwt t . -r^rt)**. i^M:rmmiznommi.m<r)^ti^TF 
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3(>«TFTO:t>^iS!^<OC:<U:U:.<0[ti]±S:i6»f, 30 ]SSr6 0 0X;JjUii: t^tJ^tti. PScOTFTt'ti. 
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^tLi two. u—f^(mmmmL(/)tsm^izitiry [ o o 1 6 ] zcox o ^lufafesiiiiigtt. 

^■f ^. LT^K r--;Pir& miymm) x-hmmx 40 K^rv«Yi:is*gej£Sti.i..ii: *|JS±-ri. ^ k*>'»* 
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fflcONMcOTFTl 0. i[B)l5]!8fflc7)PSc7)TFT2 
0. fcit/B«X>f yf-y^^fflONScOTFTSOSrJg 
^■fSTti^KOtcO-C. #¥#tlsKlOO<0«ffitJi^r'- 
bt6^IS12, 2 2. 3 2*i}gBg$nTV^S. C:tlic>«^ 
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[0047] CimcitLT. 07*»/i>t>*»5J:at. P 
SiOTFT{ct>v^Ti>. f!!l5!!SzajgS:4 0 0X:ttJti: 
«Ul^*«3^raTJiTFT<7):*ymSa)«ta!3lW) 
K;Ui:fciOffl*5:V^*«. JSai^Sr®?^. TF 
T<03j-y«gg*5lti]±t. j!!iai^S'3iWXt{c^^ 

»J!iaiajS*^5 oox:tL)tfc^fcJ±. 

5rS{ft«. TFTcOjJ-ymglA^lfili-r**^. 

t^S. 3^>t. NScOTFTfcggoT. PMcOTFTT 
J±. |aj?UlfflS3!)i6 0 0X:tt;tt^Tt). Jra^S: 
mtr^. TFT<7);f>«8&!)J|6]±-rS«|tilC$)'). Sft 

[0048] ccoi d t. ites^inismcff -^^JlS!^ 

SiO^A^TFTc7mttfc:aHr^^±. ^53<!KlfflS2r 
6 0 O-CtLht NMcOTFT^^^i. 
i^t. PSOTFTS-Jg^SJ^ttorat-fflj^ 
5 . -f^hi^. m^^^ 6 0 O-CJaJbt L3t«^t 
{i. PSOTFT-ea. 5!Sll^^l7l^mcitSL 
Tt). Jry«Iimtt*«|6jJi-rS«?)K*ttT. NSOTF 

TTJi. iiPii^^i 7i^sfit^^si:. nmm 
ifi 1 i^i^j^citK tT . i(yw^3m&.-im^^h 

iwaaxgtfci-^-c. ife}!!ysiaj^5:4oo*cjjLh 

**o5 0 0-C*Slfc:IS^L^«^fcUi. «Mi^^3iSf 

2: 5 0 0X:JJLb!)*o6 0 O^C^felStCiSSLJtJ^Wi. 
mmm^ l i^Xh*^3mfS*}1li:1-|. . S 
|*«®XgtfcV^T. l!MiaSSr6 0 0-Ciy±KI£S 
tfe^lcji^ NS<OTFT(ct>ttS^:^«Sa^<oi£ 

[0049] {%w^mxm ^rfc. ±iae®T«. 

y^^^yYi:mm:UX'm:-thm&X'hr>tzi!!^. y 
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1 1 

OH3Jt^iS^-f f>L-CV^«OT. Jgnl^lS^^h'-y h«0 

^^'T'lajiffii (IBraiS) i&tfdk. 10 

[0050] m.^f^^^)V(r)im.) ^coi a ^Sra-CJg 
^$it/>:r :7f - b U A 9WIS. 10 0 Sr^V^TiKa^B 

[00511 asfcit^gji-j-n-pfi.. 

feTOH. t3j:tf08<OH-H' tlT-«)IBfL!tfc#<7)?g 
[00 52] H8fcJ:t^9fc:t>v^t:, JS^B^^at 20 

m^iutr^'T^ -f 7''? m; ^xw&i 0 0 i: . Jti6i« 
S5 3 2*5±rrji3ias5 3 1 **m$ti/y^i«da«4 0 
ot, z.fth<nmmmx. ms^Kx\^hmiS3 

«2oofcj^i6)^4oofc«. n^ws.AQQ<r>%Wi 

iizX'>x'm.(rmm&ix\.xw)^h^ixx\,^h. i 

3t. T^x^:?'Vh'J^'XS«2 0 0i:it|6]a«4 0 0 
fccoHWi. i^-;l-tt5 5 2tJ:o-t?gfiJ*AiSa(54 30 
0*5KB»)SSfi.. ^<0?ESSAffli«5 4 0rttc?ga5 
3 9 *sSAStl.T V^S . ^0?SafiA«« 5 4 0 tcfc 
v^T, r:?r-fyvMi:7X»g2 0 0tJ^lti]a«4 0 
0 fcSWiX'^— ^^5 3 7*5^SLTl''S. x-^PflS 

5 2fc LTJi. x;K^>'ffli]g^ac7)^J^®ft;Slii=5: 
}L^m^hZ.t1fiX%h. tfz. i^-;Ptt5 52tffi^ 
vrttiLTJi. *«»2/im~*«>l 0/tm<^ 

[00 53] Jt|plfflR400(iT^r'f:^VMJ^;^a 40 
«2 0 0J:Ot>/h$<. T^'r-fyvb'J^'xa«2 0 
Ocojgaaii-tt. n'^m^A 0 0c7)j1-mJ: Oti^ai:^ 

S«2 0 OcolSftlllffi («8igi)|il!S7 O^-^'S 
iS!i)IilB6 0 ) ^AaJ:»JJg? 5 4 5l±*ri6lfflg4 0 O*' 
ii>SaiUc*t1Bfc*&, vICl-C. x-;Ptt5 5 2{±a5^)- 

aAn54 lAJffi^^tiTi^S. Z<r)t:)h. it|6ia«4 
0 0 i: r ^' T h 'J ^' XS« 2 0 0 i: SrfiS 0 ^i5-ti: 
fcft. i^-;W«5 5 2<7)rtli1Si^$:«E«ffitttLtf. 50 
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ffoliaAP 5 4 1 *-<i>S[fB 5 3 9 £ «EaA-C§ . tS^b 
5 3 9S:ftAUcfi, ?aSftAP 54 1 $:StilJPJ54 2 
•CS<ftfJ:v\ ^iJ. *J|nia«4 0 0(c{i. ^-;H^5 
5 2<7)rtfflJ»CfcV>TIIffia^iS8 1 ^m^^-fhft^h 
«ji3Klg5 5 5t,Jg^$ixTV^5. il/i. Jt[iil*«4 0 

o^7)3-:^-^«v^-^tt, r^x^r-7MJ^':^a 

1g2 0 0 i:)^|6lSfi^4 0 0 1 COH-C«^«»ji^ t S-t 
i6c7)±T^ffltt5 5 6*>^^?ilTV^I.. 

[ 0 0 5 4 ] C ^gitffit§$fii.^aE«-^<oa 

SMiHis&e 0 &Hia«^iS8 1 c7)3at«j-7TMiifc:ie 
8 i<7>-':J5r<ojafe:?a-5Tffil£3it3tx-^'Sl»lHlSS*^ 

8 i<Dmm(7)i!nzi&',xmi^ti/iT-^wmMi^ 

i>mm^^m^-ti>Xoiztxi>B:\>\ Z<7)Xdiz 

T-m^mmzmwrtt x o t-mtf . ■f-rJ'isK 
7'^hu^'xs«2ooti>i^T. T-^'Snraoieisse 

0 i:i*[6]-rS3a«Offl|-C{i. ji3lfll5 5 SOT^fc'^fllffl 
»7 0 SrT^'x -< h U ^'xa«2 0 0<7)±t?g^ 

-f f-7 h V ^x^2 0 0 (ommmzm&^tvf:! 
mmizM Lxmij^mmm^^ Lxmrnjuxx/mm 
miizmm-iXoi,zLxi>x\'\ tti. ni^mLAoo 

hi^m^mmizii^ m-ri^539(omi. -r 

^j:hh. TN (^-fXr-zK^-^T-f y:?) t-H. S 
TN (X— TN) b\ D-STN (^7';U-S 
T N ) vm^ cOiftf^t- K-^. U T^V-f 

[0055] *:m^O?SSv^•*^^ 1 ^Si^TflifigL^: 

=&?ffiB^B^N"^;l' 1 <r»^^ RG B^^mcO^-^ 9 o 

•C^-^AWSitSCltt^^l.. ta!-?T. 

itlii|fflS4 0 0{CtJV^T#B^ffi4 5tCit|6rt&®J^ 
fcRGB<?5;<r5-7 yPrJ'Sr-f-OftgJKi: fc ttrj^^-f 
I. i fc t J: 0 . aiffiJetaWyjl^l-fct. . v-^MisT 
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<0M=5rl.T*lS:a«-t6 i t J: 0 . 
[00 56] 

aCLSSrtfofcft. |as!Mig{cfcV^T^«cjSfc*f 10 
^y^.jy^/^yj: 5-1^-^1, COT, TFT<05ry«S[ 

[01] (A) jj. ?sia^gBffl«or:?T>f:^vhu 
■r s c M o s mbffmmmwQh t . 

[02] ait^i-r^'X'fy-^hUJ'XKRJitJg^ 20 
Lit 3aa«0T F TiOBrffiaTS)S . 

[03] (A) ~ (D) 02fc:*-rr^X'fr-7h 
[04 ] 03 (c ) izm-i-~'fr--fv (isfB^bx 

[05] (A) ~ (E) 02l3SrrT^''r-<y-7h 

[06] 03 (D) lcSrt1»5!!aiSt:fcft5*«Sffi^ 
ft-tNmcr>TFT(/)ytym^Wibcom^^7Frf-i^yy 30 

[07] 03 (D) 

[08] T^'x^7'-7M;^':^M<7)fetBii^s^affl«o?s 
[09] 08COH-H' mztm-mmmrcAh. 
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[010] (A) (D) fi!3feiOr:5'7"-f:rvMJ 

T(oxmi7FrtxnwiwmTh?> . 
[^^^iOiiBB] 

10 namssffliTjNffiOTFT 

2 0 igl)llISSfflC7)PMOTFT 

12. 2 2, 3 2 y~himm 

14. 24. 34 y-b«ffi 

15. 2 5. 3 5 i-v^)umm 

16. 2 6. 36 siftsv-x- )^u-(ymm 

17. 2 7. 3 7 &m^V~X- FW: 

3 0 H*X>f -yf-y^fflcOTFT 

4 0 

4 1. 4 3. 44 y-xmffi 
4 2 HV'f^'mSi 

4 5 B^Q@ 

50 a« 

5 1 TifitRSM 

52 

6 0 T— i 

7 0 ^mmirn^ 

8 1 Hffl^^^i^ 
9 0 T-rJ'S 
9 1 

9 4 m&^A m^B-t)}^) 
100 

2 00 r^'x^rvhu^x*« (^«^a) 

3 0 0 U-^T--)l^m. 
32 0 V— tfJK^ 
325 

3 10 Xx-v 

4 00 **|6lfflg 

5 3 1 itrfeimffi 
LO 5>fyt'— A 
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DB03 JA04 JAIO 
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DD13 EE03 EE04 EE44 FF02 
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